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CEOCOE 3AKAOTQAHIK CTPOHTEJILCTaA CKBAZHHH 
OdJBLCTB TeXHHKB 

H30(5peTeHae othochtch k tfypeHino, a iiMeHHO - k cnocotfy 
3aKaffqHBaHna c?ponTeJiLCTBa cKBaxum. 
5 HaadoJiee acfteicTiiBHO HacToanjee D30dpe?eHae uoseT (5htl 

HcnojiL30BaHO b CKBasaaax, aueapix ropj330HTajiBHHS yqacTOK 
CTBOJia, npo(5ypeHHHK b ddoj^ktebhm noacTe, a Tajcae b wiy- 
nanx, xor.ua HesenaTeJiBHO yMeflunaTL jgiaMeTp cKBaamai, h npa 
HajuraHE y^acTKOB b HHTepBajie ycTaHOBKH XBocTOBaica, cJioaeH- 
10 hhx cjiacJocae?jieHTxipoBaHHHMH nopooauB, me mem wearo oOsajm 
nopoou, KaBepH03Rue sohh h 30HH norjiomeHiia npoMHBoraofl src- 
kocte, ofiinHO nepeicpHBaeMHe n pom ssyr o hhhmb kojiohhwm Tpyti 
HJIH ROJIOESaMH - " Jie Tyrant n . 

Ope june cTBynoaS ypoBea* tcxhzkh 
15 Ilpn 3aKaH T iZBaHiiH cTpoOTSJUCTBa cKBasHKH Heofixoanwo 3a- 

KpecOTt ee cTeHi<y b iiHTepsajie npoayKTEBHoro miacTa, vzoCu 
npeaoTBpaTHTB ofisajmBaHHe nopojm b, KaK cjiejrcTBiie 3Toro- 
yxyjgneHEe nocTyn^eHM npo^yiomH b cKBaszay H3 npo^KTHBHO— 
ro njcacTa. jinn stoJI neim b 30Ke npojyKTEBHoro miacTa CKBa— 
20 selhh ycTaHasJigBas?T xboctobhke c $mn>TpaMH. KpoMe Toro t b 
EErrepBaJie ycTaHOBKH xboctobhkob c cnjn>TpaMii Hacio BCTpena- 
jdtch 3ohh ocjioaHeHnS, tslkrb ks.k Hajnrae xasepn, OOBaJdOB ao- 
posa, Boxonp oHBJie huh , norjiomease npo&HBorao2 xiwxoctji, npa- 
MHKame k npojcrKTHBHcaay iwacTy He npo^yKTHBHHX yqacTKOB mb 
25 npepHBaHne ero TaKHMH y^acTKaMH. B s-thx ojipisja HeoCxoaiiMo 
Ha^esHo pasodmsTL yicasaHHHe yqacTKa h 3<>hh ot nposyKTHBHo- 
ro DJiacTa* Bee sto ?pe(5yeT dojanmx waTepzajn>HHX 3atpaT e 
npur^eHefiHH cneuaaJiBHoro c^sHoro otiopyaoBaHHa. 

HssecTHH Tpn npHimnnsajiBKo OTjnraasmEXCH ^pyr ot jjpyra 
30 cnocoda ycTaHOBKH xboctobhkob c fiajiBTpaMH, npaMeHfleMtre npn 
3ajcaH^HBaH2D cTponTejiLCTBa cKBasEH: noOTecKa na aetaeHTHOH 
KaMHe, Ha kjihhmx a Ha onopHOfi noBepxHocM ( "CnpaBo^HEi; 
no KpenJieHHD HegjTJiHHX a ra30BHX cKBa&ZH", A.K.ByjiaTOB, 
1981, c.137-146). 
35 Qyri> cnocoda ycTaHoakn XBOCToanKa c <pnjo>TpoM Ha ne- 

MeHTHDM KaMHe 3aKjm^aeTCH b hoot ewe TaMnoHaaaoro pacTBopa 
Ha bcd zuiHHy XBOcTOBBKa 9 yuepnsLBaeMoro Ha Becy 6ypHjn>HHMH 
TpycSawB f yziajreHHE TaMnoaasHoro pacTBopa, no^HHToro Bume 
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XBOCTOBKKa, II OTCOeJtHHeHHH CypiUILKHX TPJT3 OT XEOCTOBEKa 

tojoko nocJie odpa30BanBH b saTpydHCM npoc?paHCTBe aeMeaTHo- 
ro KaMHfl. 

noffsecaca xboctobhkob c cajiMpawa Ha kjihhbhx ocymecTBJW- 
5 eica tojibko b odcaaeEHOM cTBoae ckbskhhh , rae HeT H3H0ca 
BKyTpeaaefl noBepxHocia odcajHHX Tpyd, nyieu saKjauHBanaa 
xBocTOBHKa n^ amtfflMW , pacnojioaenaHtaa Ha HapystHo2 nosepxHo- 

CTB IlOIBeCHHX yCTpo2CTB, KOTOpHe BXOWT B KOJHCeBOH MeKKO— 

jiohhhS sasop. 

10 3tot cnocod Henpflaerau npn uajna UeHee 30 m) Kojane- 

bhx 3asopax, ewm cnycK XBOCTOBHKa conpaseH c npopadOTKofi 
' ocaosaeaHoro craoaa cssamm a pacxasHBaraeM XBOCTOBiua, 
Koraa BHyrpeHHHH noBepxsocTi. odcaaaoa kmdhhh, b KOTOpOfi 
njarapyeTca yciaHOBKa, zues-r aeaonycTBMHB B3H0C, Konta Bee 
15 XBOCTOBHKa c $iuix.TpoM DpeBHinaeT 1000 kH. 

nwnsecKy xboctobhkob Ha ynope ocymecTaraDT Ha cTanH- 
oHapmcc nacTKax cKBamaH, rae yae odpasoBaHa onopHan oo- 

BepXHOCTB, B KaHBCTBe KOTOpOfi 2CnOJIB3yBT: npOTOTOH BHyrpH 

naipydKOB, nDHcoejtaKaeMHx k aaaaewy Koany npejwnynea kojiob- 
20 hh" Bepxszfi icoHen panes cnymeHHoro xboct obbkb \ soay nepe- 
xoia ot doasmero jwevpa k MeHimeuy npa aByxpaaMepaoft npo- 
Mesyronaoa KOJioHHe, KOTopoa odcaaeHa cKBaaaaa. 3tot cnocod 
npHaeazM am* npa ycaoBaax cnycKa xBocTOBBKa so aaaaaHOH 
raydBHH* Haaae noaBecaoe ycTpoacTBO xboct OBEKa He aoflaeT 
25 ao ynopa a He cpadoTaeT. 

HesocTaTKaMB yKa3aHHHX cnocodoB ycxaHOBKB xboctobbkob 
c $Bjn»TpaMB npa aaaaH^BBaaaa cTpoaTeascTsa cKBasaHu aaaa- 
sTca •cyaeaae npoxoaaoro ce^eaafl cKaaaaBH as-sa neodxoaaMO- 
ctb npaweHeHaa Da3*eaBHBTeaefi a noaBecaux ycipoactB, kdto- 
30 pue onycKawp BayrpB yae odcaseHHoa CKBaraHH, HeodxoaaMocTB 
npaMeHeaaa cjioshhx no KOHCTpyanaa pa3*eaBaaTeaea a nojtBec- 
ma ycTpoflcTB, a Taaae orpaHEieHHOCTB npaMeHeHaa. odycjioB- 
aeHHaa bo3MOSbocthd noaBecaa xboctobhkob tohbko b odcasea- 
bom MBoae cKBaaaHH (apoMe cnocoda yciaaoBKB aa nei.ieHTHOM 

jsatmey. geaooTaTKOM cnocoda noaBecKn xboctobbkob 

o ftaaBTpaMa Ha neMearaoM KawHe HBaaeTca HeodxoaaMOCTi 
neMeHTHpoBaaaa XBOCTOBaaa, *ro caaaaHo c 6ommm 3 aTpaTa- 
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mm ueweHTa ii BpeneEJi he npoBeaeime padoi z osroaEiie 3aTBet>- 
BeBaHiia neMeHTHoro pacTBopa. IIpn stom KeodxoanMO ocyinecT3- 
jihtb nocTOAHHyz) npoMHBKy cKBasHHH nocjie neMeHTnpoBaHHH 
xBOCTOBMKa b Te^eane Bcero BpeweEa osamannH 3aTEep£eBaHiiH 
5 ijeKeHTHoro pacTBopa c ORHOBpeMe ehhm BpameraeM dypmiLHOii 
kojiohhh. flpnTOM, pa<3oTe no uewe HTHpoBa hub xboctobsikob npH- 
cynm aBapmit Taiaie, naupmiep, Kan: hbbosmoshoctb OTCoejmHe- 

HEfl KOJIOHHH (SypHJIBHHX Tpyti OT XBOCTOBHKa, BCJie^CTBHe OpHMe- 

HesHH pesBdOBUX pa3%esnHJ3TeJiefi; npopesanne odcajiHHX Tpyd h 
10 3adypEBaHHe hoboto ctbojsh upH pa3dypHBaHHH ocHacTKH h jtcjiob 

coe^HfleHHt oeroHfl Tpy<5 H'jipymx. 

Kpoue Toro, jvh euziojihshhh pacSoT do ixe^ e hthp obs hjed 

XBOCTOBHKa HeodxojtzMa cooTBeTCTByrmaH TexHHKa (neMeHrapo- 

B0 T iHKe arperaTH) n dpurajin pado*aix» 
15 Sue o^hem HejiocraTKOM 3Toro cnocoda asaaeTCH HeB03wos- 

hoctb ero npEMeHeHHfl npn Hajnram 3oh norjiomenra b HmepBajie 

yCTaHOBKH XBOCTOBHKa* 

H3BecTeH Tarace cnocod saKamiHBaHHH CTpoHTeoiLCTBa CKBa— 
khh (SU t A, 1659626), BKmo^anunfl b ceda hsojwuzd 3oh ocjiok- 
20 HeHHfl dypeHHH, pacnoJioseHHHX Bume npojsyKTHBHoro BJiacTa so 
ero BCKpHTHH 9 cnycK b cKBamHy kojiohhh odcajtHHx Tpyd c 

$HJU>TpDM-XB0CT0BHKOM H UBHTp&TOpaMH , 39U0JIHeHH6 $IUII>TpOBOJ* 

3ohh CKBasHHH BpeueHHD 3aKyn opHBaHKZM waTepaajiOM n neweHM- 
poBaHfle kojiohhh oOcajiHHX Tpyd npn repueTireHOM passesHHeHHH 

25 nOJIOCTH OHJIBTpa-XBOCTOBHKa OT nOJIOCTH KOJIOHHH nepeMH^ucofi, 

pa3pymaeM0fl nocjie ee iiomq htup OBaHmi ■ 

3tot cnocod He odecnenmaeT najjexHoro pa30dmeHiw npo- 
syKTHBHoro njiacia ot nepeuegazgupccg c hhm HenpojyKTHBHHX 
y^iacTKOB h BHmeJiesamHX ot npojqrKMBHoro iuacTa HenpoayKTHB- 
30 hhx ropmoHTOB, BCJieacTBne Henojmoro yuajieHHH dypoBoro pa- 

CTBOpa H3 HaiUIOHHHX 2 r0pH30HTaJH»HHX ymCTKOB CKBaSHHH, B 

kotophx npoHcxoOTT oca^HeHne TBepaofl Sa3H H3 dypoBoro pa- 
CTBopa npn ero OTpKyjwmin. 3to ycyTytoieTca HenojiHHM yaa- 
jreEaeM tjihhhctoS Kopm, a b aecTax yaajieHHH ee noBHmaeTCfl 
35 onacHOCTB odBajuraaHiw nopoa, ^o TaKse cHHsaeT Ka^ecrBO 

H30JOTM HJEICTOB. 

KpoMe Toro, Ha yKasaHKHX y^acTKax CKBasHHH He ysaeTCH 
aajueaaniHM odpa30M uearpspoBaTB aKcnjiyaTamioHHyio KOJioHHy. 



WO 55/03476 



PCX7RU93/00173 



ocofieaHO b cJiafiociieMesrapoBaHHHX nopojiax, ns-3a ajjaBJUiBa- 
hhh neHTpaxopoB b 3Tj r nopo^jy, too npenHTCTsyeT nojiyHeHEO 
paBHoaepnoro do TOjmmHe CTeHKH ner^eHTHoro KOJima. 

fine oehhm HeaocTaiKOM 3Toro cnocofe HBJiseTCH taoKupo- 
5 BaHae ^acra nposjKTHBHoro macTa ueueHTHHM pacTBopoM, no- 
crynaBnmM b $njn>TpoByB 30Hy CKBasHHH npa ueu e HTHpoBaHn n ko- 

JI02HH 0(3ca^HHX Tpyd, BCJtCTCTBHe BHDaUeffflH H HaKOIIJieHHH Bpe- 

ueHBo saKyBopstBasQiero uaTepnajia b rnmnefl (;ijohho2) tooth ro- 
pjssoBTajiBHoro CTBana npn 3Ha^HTejn>H0fi ero nporaseHHOcTH n 
10 odpasoBaHHH hjctot b Bepxnefl tooth ctbojqb; ROTopue 3anojiHH- 
jotch aeMeHTHHM pacTBopoM npn neMeHrapoBamn ocJcanma ko- 

JI0HH. 

Handojiee dJiH3KEM no TexHircecKOfl cjtuhocth k 3aHBraeMO- 

M? HBOTPTCH CBOCOd 3BKaH T UIBaH2H CTpOHTeJH>CTBa CKBflHgHH 0 

15 ropz30HTajriHHM ttoctkom cTBOJia, npodype hhhm b EpojayimiBHOM 

nJiaCTC ( Baker Hughes, USA "Beker Hughes technology forum", 
Coru, 6-11 f 1991, c. 23-25) 

BKjgraKggfi b ceto cnycK b cKBasnHy Ha icojiOHHe odcaamcc Tpyd 
XBocTOBHKa c npe^sapHT e jelho nep^opapoBaHHHM $obtpom, pasod- 

20 meme saicojioHHoro npocTpaHCTBa b 30Re npojQTKTHBHoro MacTa 
ot BHfflaae samHX z BepeueaamiazcH c hum nenp oj^7kthbhhx djectob 
HapyKHHMH naicepaMH h neMeHrapoBaHHe kojiohhh odcajmux Tpyti 
BHme XB0CT0BHK2. C $EELTpOM C OOMOmLE) neMeHrnpoBo^moft My$ra» 
Ochobhhu HetfocTaTKOM 3Toro cnocoda HB/sxeTca T0 f TOO c 

25 noMom*> naicepoB 2 aeweHTHpoBaHHH HajmaxepHoro icojrmeBoro 
npocTpaHcraa He odecneTOBaeTca Haaeraoe pasofimeme 3aicojioH- 
Horo npocTpaHCTBa b 3one npojoncTHBHoro nnacra ot BHmejiesa- 
nmx h nepeuesammxcH c hzm aenpoflyKTSBHHX miacTOB, ocodeH- 
ho b nepexoamcc 30Hax ctboje ckbkhhh c BepTHxajiLHoro Ha 

SO ropj53DHrajn>Hoe HaupasJieHKe , BCJte^cTBHe HenojiHoro 3aMemeHZH 
dyposoro pacTBOpa ueueKTHHM. 

KpoMe Toro, uaicepH H3-3a Kaaoft juihhh He MoiyT HaaeKHo 
nepeKpHBaTB xcaBepH03HHe 30hh # rdtjubl hx jmnefiHue pasuepu 
upeBHUBM jxmefiHue pa^epn noBepxHDCTH ymiOTHemxH naxepa. 

35 3io ycyiyfaaeTCH b cjCBaxHHax, bckphboqdc cjadoaxeMeHrapoBaH- 
HHe m>po«Hf iwe BMeDT MecTO o6Bajm nopoaa, ocodeHHO, nocjre 

npOMHBKH CKBaKHHH H JJ&JISH11R C ee CTeHOK KOJOf^aTaHHOHHOS 
KOpKH» 
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B ochobjt HacTonmero B30dpeTeHHK noJioseEa 3ana^a co- 
3WBffiH cnocoda 3aKairiEBaH2fl ctpobtcjibctbsi ckbskhh 9 KOTopufi 
odecne^HBaji du naaesHoe pa3odaerae npoayKMBHoro DJiacTa 
ot BHmeJieKamux z npraamwroc k Heiiy HenpojcrKTUBHHx y^acTKOB 
5 npii Hajnrn b hex 30H ocjiosHeHUH dypeHEH jaadoro anna h npo- 

THKeHHOCTH. 

PaCKpHTHe H30dpeT6HHfl 

n o c TaBJie h bbk 3£wa^Et BocTEraeTca Tew, hto b cnocode 
3aKaH T znBaHKH cTpoaTejn>CTBa CKBaEzmi, EKJnraaiaueM b cedji bckph- 
10 rae npo^yKTHBHoro njiacTa, cnycK z ycTanoBKy b cKsaRZHe ko- 
jiohhh odcajifiHX Tpyd h ZBOCTOBZRa c $rai>TpoM c odecneneHEeM 
hx repMeTOTHoro coeaHHeHra uemor codoli,H pa30dmeHae Henpo- 

^KTHBHHX JT^aCTKOB OT UpOJQTKTEBHHX 9 COWBCHO 230dpeTeHHK) f 
CUyCK B CKBaSHHy KOJIOHHH Odca^HHX Tpyd 2 XBOCTOBHKa C CHJIBT- 

15 pom ocymecTBJiHDT pasjiejcbHO, a ex repcaeTOTHoe coeaHaeaBe 
ocymecTBJMOT b cKBasHHe t npn stqm no Memmel! wepe ojjHy as 
Tpyd xBOCTOBUKa nepea ero cnycKOM b CKBaszHy npo^HJiapyioT c 
odpa30BaHnew no MeHHnefi Mepe xbjx npoaojiLHHX ro6p n mmm- 
pa^iecKHX KOflaoB c pe3*daMH t a nooiie cnycna XBOCTOBmca b 

20 CKBasuHy npoq?EJii>Hp) Tpydy pacmnpsDT jpm ycTaaoBKH xboctobh- 
na b GKBasHHe n pa30dmefiEH Henpo^yitTUBHHx djisctob ot npo- 

^yKTHBHHX. 

Dpe^JiaraeMoe MDdpeTeHHe no3BOJiaeT 3a ctot noivmnemR 
npnweHeHEH jpm ycTaHOBKH xboctobhkob o cHjarpauz KOHCTpyK— 

25 tqbho - cjioxhhx pasfcejpiHiiTejiefi z no£B6CHKX ycTpo2cTB, a 
Taicse naKepoB ejk pasodmeHM macTOB ynpocraTt 3th padoTu 
n odecne^ETB dojiee Hajjesnoe pasodmeime Henpo^yKMBHUX DJia- 
ctob ot npo^yKTHBHoro miacTa, a TaKEe neoeKpHTne. 30H ocjioe- 
bbbbr (Kasepn, odsajioB nopoEH, miacTOB c aHoasajn>HO bhcokem 

30 BHyrpBiwacTOBUU aaBJieHHeu, Boao-raso-npoHBJiemifi z jyjyrux) 
jrodoU npoTHxemiocra. Hpn btom HandojiMmH afidbeier RocrnraeTCH 

B HEKJIOHUHX CKBaKHHaX Z B CKBaSHHaX C r0pH3 DHTaJIiHHM jnacT- 
KOM CTBOJE, a THKSe B TeX CJiy*iaflX f KQTJ& npOTHSSHHOCTB 

yKa3aHHHX njiacTOB z 30H He no3BOJweT nepeKpraaTL ex naxepa- 
35 me, a neuesTHpoBaHHe se odecne<inBaeT as«eKHoro pasodmeaan. 

Kpowe Toro t ycTaaoBKa xBOCTOBiuca c ctmltdom c ncaaoniBD 
npociHJiLHHX Tpyd no cpaBHeHmo c nsBecimffi cnocodow, coivac- 
• ho KOTopoMy 3Ta onepamia ocymecTB^neTCH uyreM HeweHropoBa- 
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H3fl XBOCTOBIUCa f D03BOJDieT CHH3HTL paCXO.5 IieMeHTa, COKDHTOTB 

Epsiifl Ha ycTaHOBKy, Tan Kaic oraaaaeT Heo<5xo;mMocTi> b oeh- 
flaHUH 3aTBepgeBamg neneHTRoro pacTBopa c ncnojiBsoBaHiiH 
^hjw aToro cnemiajitHiix dparan pa<5o*rax. 

5 3 OfiHOM H3 BapaaHTOB BHDOJWeHJW E30dpe?eHEK DOCJie 

3CKPHT2H npOXyKTHBHOrO BJElCTa B CKBaSHKy cnycxaaT XBOCTO- 

bek c cnJH»TpoM i! y cTa HaBTiEBaioT ero b Bpo^yKTZBHOM anacTe 
ijyreM npHKaTHR no MeE&meS wepe oztHofl npofiMEbHoft TpydH npii 
ee pacnmpefiHH k cTeHKe CKBaxHHH, a 3aieM b cKBasaHy cnycKa- 
10 DT KOJIOHHy OdCaflHHX TP7<J, BBKflgB KOHeU Koiopofi reptile totho 
C06OTHHDT C BepXHJM KOHHOM XBOCTOBHKa. 

npe^JiaraeuHfi Bapnaro BHnojmeHHH H30dpeTenzH no3BOjraeT 
ycTaHaaJiHBaTi xboctobhk b HeodcaseHHOM CTBOJie cKBasHHH, 6m- 
roj^apji ^ewy odeone^HBaeTCH HaaexHoe pa3o6meme n p ojqtkthbho— 
15 ro njacTa ot vmexemwx He np ojqtkthbhiix maacTOB, npesoTBpa- 
maeTCH cymeaue aaaMeTpa cKBaraHH h cHusaeTQH pacxoa odcaa- 
hhx Tpy6» 

B j^yTow BapzaHTe BunojiHeHHfl zaodpeTeHra b Harare b 
CKBasnHy cnycKaDT jio npo^yKTHBHoro miacTa a ycTaHaBJiKBaBT 

20 KOJioHHy od caamc c Tpyd, a 3aieM nocaie bckphthh np o jjyKTHBHoro 
njracTa b Hero *iepe3 ssy KOJioHHy cnycKaiJT xboctobhk c cpejebt- 
poM h npn pacnmpeHZH npo$HJEbHofi TpydH ycTaraBTTHBajoT ero b 
CKBasHHe, npn 3tom npoqnajn>Hyx> Tpydy npzxmam k creHKe hhs- 
Hero KOHna kojiohhh odoaaHHX Tpyd, odecneraBaa ee repMeTHH- 

25 Hoe coegHHeH&e c xboctobhkom. 

TaKofi BapzaHT BunoJOHeHHH no3BOJKeT Hcnojn>30BaTB nando- 
jiee npocTofl, BHTQflHHfl is HaneKHHfl cnocod ycTaHOBKH xboctobh- 

KOB C $HJE>TpaMH C B0MOSIB2D HpO^HJIBHUX Tpyd B TeX C^yHEHX, 

Korjta b nponecce dypeHHH ckbhshhh BCTpe^amcR miacTH c aao- 

30 UaJEbHO BHCOKHM BHy TpHD JB CT OBHM HaBJieHHeM, KOTOpHe OdHHHO 

nepeKpHBHOT cp^eHyTo^HUMJa kojiohh3mh odcaamcc Tpyd zjm 
KOJioHHafjH - "jieTjnKaMii". 

KpaTKoe OHHcaHEe nepTesefi 
jjpyrne neira e upeHMymecTBa HacTonmero iraodpeTeHHfl CTa- 
35 HyT hobhthh H3 cjiejGkyniiero aeTaJiBHoro onjacaRaa npnwepoB ero 
BHHOJZHeHHH H DpHJBTaetgHX ^epTeKefi, aa kotophx: 

cpnr. I H30dpa«aeT KOMUJieKT o dopyjioBa hhh jum cnycKa h 

VCTaHOBKH XB0CT0BHK3 C £M£TpOM B CKBHEHHe ; 
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<5ht.2 - ceneHEe Ha (pur. I; 

GET. 3-4 - yCTaHOBKy XBOCTOBEEa C QEJEbTpOM B CKBaSUKe; 

cur. 5-5 - BapaaHT ycTaHOBKa XBOcrosnKa c Shjebtdou b 
cKBasHfie. 

5 JjynniKfi BapHaHT ocymecTBJieHaa B30dpeTeHBa 

Cnocod 3aKaHHHBaHHH CTpoHTeju»cTBa cKBasHHH samiEnaeT- 
ck b pa3flejn>H0M cnycKe b cKBarany c repweTOTHOM coejpiHeHBB 
BHyrpfl ee kojtohhh odcajiHHX ipyd e XBOCTOBZKa c ©e^btpom. 
no weHLmefi Mepe ojjHy E3 Tpyd XBOcTOBHiea nepeji cnycKOM b 
10 cKsasHKy DpopumpyDT c odpa30BaraeM no ueHHoefi Mepe otjtx 

npOflOJELHHX rO$p B miJIHHJipH^eCKHX ROfiUOB c pesidaMa. Upo- 

ayKTHBHHfi njiacT 3a?eM BCKpHBaDT, cnycKasr b Hero xboctobbk 
c mEJDbTpoM, nocjie ^ero npoqpunBHVB Tpydy paorapjnoT jwh 
ycTaHOBRH XBOCTOBiuca b cRBasHRe a pa3obmeHEH HenpoayxTHB- 

15 HHX DJEICTOB OT Op OJjyKTHB HHX« 

B COOTBeTCTBHH C OJSHHM E3 BapHHHTOB BHCOJUHSttBH CBOCOda 

nocjie BCKpaTJW npoayKTEBHoro njiacTa b cKBastray cnycKax>r 

XBDCTOBEK C ©HJIBTpOM E VCTaHaBJIBBaiOT ero B DpO^yKTZBHOM 

miacTe nyrewi npraaTra no MeHBmeil Mepe o^Hofi npopuiBHoft Tpy- 
20 6k npa ee pacnmpemiH k cTeHRe CKBasEHH. 3aTeM b cKBasBHy 

cnycKasT KOJioHHy odcajjHHX Tpyd, hh2hh& KOHen KOTopofl repjie- 

TIPIHO COejmHHDT C BepXHKM KOHKOM XBOCTOBZKa. 

B COOTBeTCTBZH C ^pyTZM BapEaETOM HHBOJIHeHZJI B30C5pe- 

TeHZE BHa^zase b oRBasEBy xo npoflyKTHBSoro rmacTa cnycKasT 
25 e ycTanaBJiEBaDT KOJioHHy odcajtfiHX Tpyd. 3aTeM nocjie bckdhteh 
npojiyKTEBHoro anacTa b aero rape3 3Ty KOJioHHy cnycKaxrr xboc- 

TOBBK C CEJEbTpOM H UpB paCUBpeHBB BpO&ZJIiHOfi TpydH yOTaHaB- 

jfflBaiOT ero b cKBaxzHe. UpoQXJihKjv Tpydy npa 3tom npBTKBMax>T 
k cTeHKe HHSHero KOBua kojidhhh odcaaHHX Tpyd, odecne^HBaA 

30 ee repweTH^Hoe coe^BHeHEe c xboctobbkom. 

Cnocod ocymecTBiusoT c noMomro ycTpollcTBa, BKJDorcaniiero 
b ceda KOJioHHy dypEJCbHHX Tpyd I ($Er.I), KOJioHHy odcaaHHX 
Tpyd 2 (qbt.3) t xboctobbk 3 c n epoopnpoBa hhhm ©ejebtpom 4, 
coeOTHKeMHS c kojiohhoU dypzJBBHHX Tpyd I c BOMOim© nepexojiHE- 

35 ga 5 h nepeBOEHBKa 6# HepexojuutK 5 (ajiaueR?, coenBHramHii 
TpydH c pa3HHt«j sBaMeTpaira) BMeeT nepeairiKy b srae cejwa 7 
h naDOBoro KJtanaHa 8 (§ar.3) f pasnejunomyTo dojioctb xboctobh- 
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Ka 3 c cHJiLTpoM 4 u kojuohhh odcanHHX Tpyd 2. HepeBOflHHK 6 
(get.I) cHabneH KJianaHOM 9, nepeicpHBaEnusM Kaaaji 10, cood- 
HOJIOCTL KDJIOHHH dvpHJLLHHX Tpyd I CO CKBaSHHOtf II E 

cjiysamHii juih 3anojiHeHEH dojiocth kojiohhh dvpiuiLHHx Tpyd I 

5 CKBaSHHHO^ SIUUCOCTLH) DpB CDyCKe KOMHOHeHTDB yCTpOiiCTBa B 

cKBciEHHy II, Ho tjerameii Mepe oaaa H3 Tpyd 12 XBocTOBHKa 3 
3Hnojifl9Ha npoipiutBHoS c no MeH&mefi Mepe jrsywH npojiojiLHHMn 
ro$pa&!H 13 (cnr.2) f pacnojiOHeHEKtm CHMMeTpinreo OTHOcirreJE,- 

HO neHTpaJTBHOfi OCH ?p?6U 12, H UtUmR.TTpg^e CKHMII JCOHOaMH c 

10 pe3B(JaMH (Ha ©ar.I He noBa3afiu), Tocpn 13 dpo$juh>hhx rpyd 
12 3anojmeHH repseTH3Hpynmea nacTofl 14, Ha KOHue cnjiLTpa 4 
ycTaHOBJteH neHTpaTop 15, odecne<iHBaKmHfi neHTpupoBaHne $hjh>t- 
pa 4 OTHOcnrejii»HO CTeaicz CKsasHHH II, 

B ojrfHae upoxoTOeHM cKBaKHHH II ^eps3 Henpo^yKTBBHue 

15 ysacTKH b ee ropH30HrajiLHofi ^acra hjih'potom c sthmh yrocT- 
xaim khk DOKa3aao aa saxr.1,3,4, nepgpopauHDHHHe oTBepcTim 16 
$KJn>Tpa 4 3aKpusaE3T 3arJiyniKaMK 17 H3 xmmecxz pa3pymaeM0- 
ro MaTepaajia, HanpaMep, uarHHH. HpocauiLHHe Tpydu 12 pacno- 
jiaram Ha cooTBeTCTByumnx yracTKax XBocTOBHKa 3 c qmlkmdom 4 

20 jwih pa30(3meHM dpojqtkthbhoS Hacra npojjyicTirBHoro miacTa 18 
ot HenpoxTKTBBHoii, a Tarae jwh coejmneHUH XBocTOBHKa 3 c 
kojiohhoS odcajxHHX Tpyd 2. 

B ycTpoficTBO bxootp TaKse pasBajimeBaTejii 19 (c*Hr,5) f 
Hcnojn>37eMH2 jum BunpaBAemH roip 13 npogaiuEBHHX Tpyd 12 

25 nocjie ex pacmapeESH. 

Cnocod ocymecTBJWDT cjiexyww odpasoM. B nponecce 6y- 
pemiH CKBaKHHH II (<piir,I) f nepea BCKpKTJJeM npojQTKTHBHoro 
njiacTa 18 1 B3BecTHHMH npHeMaM2H30jaspyBT Bee HecoauecTHMHe 
no ycjioBHHM dypeHHH njiaciru, pacnojioaeHHue Bume npoayiCTHB- 

30 Horo 18 f a nocie bckdhthh nocJiesHero h ddoushbich cTBOJia 
CKBaKHHH II b Hee cnycKaox aa koaohho dypmiLHHX Tpyd I 
xboctobhk 3 c npeaEapHTejn>Eo nep$opHpoBaHHHM fcarcbTpoM 4, 
coeOTHeHHH3 c kojiohhoS dypHJH>HHX Tpyd I c noMOEK) nepexos- 
HEKa 5, npoagJiT>HHX Tpyd 12 a nepeBOgffiKa 6. nepsopausoKHue 

35 OTBepcTHH 16 qpuJCTpa 4 3aicpnTK 3arjgyiaKBMfl 17. 

IlocJie aocraaeHHH (jjuebtdok 4 3adon cRBasnau II b dmo- 
cm npo?mn>HHX Tpyd 12 3aKaHKo3 npoMHBOHHo^ shskoctb co- 
sgastt jiaBJierae, Heodxojmf-soe jyia BHnpaBJie hhh nponojiLHHx 
roop 13 a npasaTHH cTeHOK Tpyd 12 k cTSHKe CKBasaHH II 
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(onr.3), ofiecne^maH cosuecTHO c repMeTJDHpyraea nacToii 14 
reptje th^hjtk) naojuuzzn HsnposyKTHBHux y<iacTKos npojgrKTHBHoro 
naacTa 18. 

3aTeM kojiohhv dypHJiBHEx Tpyd I (giiHr.I) raecTe c nepe- 

5 BOEHHKOM 6 QTBHOTBBaPT OT BepXHEX npO§JJJTBHHX Tpyd 12 K DOfl- 

HHMaoT S3 cKBaKHEH II, npacoej&HHHDT k hsS pas sa ji wie 3aT e JIB 

19 (C3HT.5) H CHOBa CUyCEHOT B CKBaHHHy II flO BXOfla B Bep2- 

ebb /qacTB npo$2JHiHHX Tpyd 12 (far. 3) . Bpaman kojiohe? dypmit- 
bhx Tpyd I BuecTe c pasBannxeBaTejieM 19, npoMBOjwT okohhh- 

10 TejEbHoe BunpaBJieHEe rogp 13 u ruioTHoe upnsaTBe cTeHOK npo- 
±hjtbhhx Tpyd 12 k cTeHKaw CKBfitHgHH I. npz 3TQU repMera3npyx>- 
mas nacra 14 ($nr.2) odecneTOBaeT Ha^esHyK repMeTHsamro 
3aTpydHoro npocTpaacTBa cKBammi II. 

flajiee KoaoHHy dypHJEbHHX Tpyd I c pa3BajimeBaTejieM 19 

15 (OBT.5) DOSHBMaST S3 CKBagHHH II h cnycicaBT b fiee KOJtOHHy 
odcaaHHX Tpyd 2 (qasr.3) ao bxoot ee Hassero KOHua BHyTpt 
BepxmEX npoqpiuiBHHX Tpyd 12 c o6pa30BaEU©4 3asopa 20 uemy 

3THM KOHUOM, C6SJIOM 7 B CTeHKaMH BepXHZX UpOCJHJIBHHX Tpy6 12. 

3a»reu b CKBasray II cdpacHBamT mapoBofi icsanaH 6, KOTopuft 
20 caOTTCH b cejCJio 7, pa30dmaa BHyrpeHme bojiocth xbdctobhks 3 
h odcanHofl rojiohhu 2. IIpoz3BOOTT 3aKaHKy ueueHTHoro pactBO- 
pa ^lepea KOjroHHy odcajiHHX Tpyd 2, nocjie ^ero onycKasrc ee 
HggEZfl ROHeu so ynopa b cyseHne b nepexoamiKe 5 (gpnr.4) , 
H,nocjie saTBepTOBaHKH ueueHTHoro pacraopa, pasdypmaDT 06- 
25 pa30BaBmyBca BHyTpn kojioehh odcajiHHX Tpyd 2 neweHTHyK) npod- 
(He noKa3asa) 9 mapoBoS mianafi 8 n cejuio 7. 
B cayroe ycTaHOBKH b fimiBTpe 4 speMeEHHX 3arJiymeK 17 
(dfear.l) nocJieaaEe pa3pymaBT sajca^oS b aero pacneTHoli nop- 

IXHH KHCJIOTH ($HT.4). 3aTeM DpDH3BO,HHT OCBOeHHe CKBaSHHH II* 

30 B vex cxpmsx, Koraa n p 0 jqtkthbhhS miacT 18 BCKpHBazJT 

nocjie cuycKa kojioehh odcajiHHX TpycJ 2 (aanpmsep, npoMesyro?- 
Hofi ran 3KcmiyaTanH OHHoil ) f to xboctobhr 3 ycTanaBJiHBaDT 
uyrew npnsaTiiff ctchok Bepxanx npotnjiLHHX TpycJ 12 k BByT- 

peHHBM CT6HK3M HHEHerO KOHUa KOJIOEHH 06caHHHX Tpyd 2(tCT.6). 

35 JUk 3Toro c y^eTOM Beca XBocTOBJiKa 3 2 cjuaxpa 4 pacieT- 
hhm ujtqul onpejiejiHK>T BeotixojimtyE) jojmay BepxHHX npogsuiBHHX 
Tpyd 12, c noMomro kotdjhx dysyr ex ycTanaBJiHBaTB. Ha KOHne 
wBJiiTpa 4 KpenHT damuaK 21 (odht.5) c ce^noM 22 boa napoBoil 
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KJianaH 23 z o rpa LurrarejieM 24, ppeflOTspa ma Trauma nepewemeHne 
KJianaHa 23 s otfpaTHOM HanpaBJiemiH. IiHTepBaa kojiohhh oficaji- 
hhx Tpy<5 2, 3 kotddom aOJKHh ycTanaBJiHBaTb npocjmiBHHe Tp;/- 
<3h 12, KaJiiidpTOT pacmcpnTeJieM (Ha thsr. He noKa3an). 3aTen 
5 k KOJtoHHe fiypoBHHX Tp/6 I npacoeinHHioT pa3BaJimeBaTe^b 
18 1 coejuaHeHHHli c uiuniimpH^ecKOi nacTK) 25 BepxHei: npogzjn?- 
hoS TpyfiH 12 XBOCTOBHKa 3 c noMomiD JteBofl pe3Bda 26, cnyc- 

KaKJT CKOMDOHOBaHHHfl TaKHM Ofipa30M HHCTpyMeHT B CKBaHHHy II 

(cpnr.5) h npo MHBaP T ee, nocjie Hero ctfpacHBawr napoBOfi KJia- 
10 nan 23, nepeKDHBaa nps stow oTBepcTM b cejvie 22, n 3aKan- 

KOtt DOOMHBO^HOa ETOKOCTH B BOJIOCTH XBOCTOBHKa 3 H CglLTBTpa 4 

co3flai)T b hex aaBaeHHe, aeodxojiHMoe ana onpeccoBKH Bcefi 
KbMnoHOBKn, noa aeficTBHea KOToporo oaaoBpeMeHHO BunpaBJHBT- 
ca ro$pn 13 Bcex npogMiHHX TpycJ 12, KOTopue (imm BKJixrceHH 
15 b KOuinoHOBKy ofiopyjOBaHHa. 3 pesyjiMaTe 3Toro ctchkh Bepx- 
npocpaaBHHX Tpy<5 12 djlotho npHOTMaOTCs k cTeHKe szsHero 

KOHUa KOJIOHHH 06C3BHHX Tpyti 2 (oHT # 6). 

3 cjijniae BfunrceHUH b KOMnasoBi^y npoqbmiBHHX Tpytf 12 ara 
pa3o6meHM HenpoayKTHBHHX DJiacTOB ($bt.3) &m BHnojmeHra 
20 Bcero cMBTpa 4 H3 npogHJEbHHX Tpyd 12, Kaic noKa3aHO Ha ga- 
iypax 5 h 6, to cieHKH 3 tex Tpy<5 12 Taicae motho npnxHMaDT- 

CH K CTeHKe CKBaSHHH II • . . 

HaTHseHneM h nocajucofi HHCTpyMema npoBepmi ycTolteH- 

BOCTB yCTEHOBKH XBOCTOBHKa 3 C ©HJTLTpOM 4 Ha OCeBOe CMeme- 

25 rae. 3aTeM BpameHnena kojiohhh dypiWBHHX Tpytf I c pa3Bajime- 
BaTejieM 19 BnpaBO bhbhothb8dt nocJieaHHft hs mumHjpHHecKoro 
Konna 25 BepxHeS npo?2JiBHOfl TpydH 12. OaHOBpeMeHHo HHKHHe 
BajimymHe sjieMeHTU 27 pa3Baji£neBaTeJK IS, no^HHwaKCB BBepx, 
pa3Ba^raoBHBas)T pea*5y 26 ixorarapH^ecKoro KOHua 25, yaejffi- 

30 qgBag ero BHyrpeaHHS azaweTp. 3aTeM HHCTpyweHT noaam bhh3 
c ojiHOBpeweHHofi npoMHBKoa h BpameraeM ero BnpaBO, b pe3y*B- 
Taie nero nponcxoror aajaaefimee pasBajimoBHBaHHe munu^pH- 
qecrax kohuob 25 h BepXHHX npoqfHJiBHHX TRT<5 12 HHSHHMH BaJIB- 
vjvww MeMeHTaMH 27 a BepxHHMH 28, wemmn 6owm aaa- 

35 M6TP, ^eM HHKHHe. 

IIO OKOHHEHKK pa3BajrfflOBHBaHHH DpoSlUEBHHX TpyO 12 HX 

aiecTe c KonoHHoa otfcaaHHX Tpy6 2 onpeccoBHBaDT Ha rep*e- 
TiraHOCTB cosaaHHeu b hhx jiaBJieHHH. HpH OTcyTCTBHH repweTOT- 
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HOCTC Da3 RaJIMIOBHBaHUe DDBTOpflDT. 

3 anyrajcc ekjudtohjih b kdmdohobk7 XBOCTOBHKa 3 mm 
tfmn>Tpa 4 aonojiHZTe^iHHX npo^HJiLHHx Tpytf 12 ($nr.3) zm 
BtmojifleHM Bcero ?Hjn>Tpa 4 H3 dpo$hjh>hhx Tpyfi 12 (±si\5,6), 

5 nepoopattHOHHHe OTBepcTBS 16 3aKpHB£UDT 3avjiymKaizz 17 H3 
xnMOTecKH pa3pymaeMoro MaTepaazra, KOTopue nocjie 3aBepmeHEH 
padoT no ycTaHOBKe XBocTOBmca 3 c omltpom 4 pa3pymax>T 3a- 
Ka^Koa cooTBeTCTBjrsmero xmapeareHTa. 

npotjanjieHfiafl npHMeflmiocTL 

10 npejuaraeMHfl cnocod nosBOJweT hhjibkho pa30(JmaTL npo- 

BjkthbhhB ttnacT ot sHmejieacamax HenpoayKMBmn: njtacTOB, a 
TaKxe ot npHMHKanujix k Hewy z nepeMesaxiiuHxcfl c urns xpjvzx 
h e npony kthbhhx yqacTKOB cKBasHHH 6e3 ixbbb HTnpoBa huh $hjebt- 

pa-XBOCT OBHKa • IIpH 3T0M JIipomeTCK TeXHOJlOrHfl yCTaHOBKE 
15 X30CTOBEKOB C ^ZAhT^Sm H CEHEaDTCH 3aTpaTH 3a CTO? HCKJB> 
TI6H2H KOHCTpyKTHBHO-CJIOSHHX pa3SejWHBTeJieJ! 2 DOSBeCHHX 

yctpoflcTB, np^eHfleMHX npa ycTaHOBKe xboctobhkob, a Taicse 
iieMe HropoBaHZH hx, KOTopowy conyTCTByrcr aBapHa z 3axpara 
Bpewera Ha ossmaH^e 3 aTBepK6BaHHH neMeHTHoro pacTBopa. 
20 KpoMe Toro, npejwaraeMHfi cnocotf no3BOjraeT pacmHpim> 

o&hhctb ero npuMeseHHE, Tax KaK oh uoseT cJhtb HccojEb30BaH 

KBK B 0dcaK6HH0M t T£LK B B HeOflCaseHHOH CTBOJie CKBaHHHK, He- 
3EBBC2M0 OT HaEHHHg 3 OH DOIVLOmeHIIH npOMHBO^IHOfi SggKQCTg, 

BO^onpoHBJieHM, h npaKTirce c kh <5ea cymecTBeHHoro ywemneHEH 
25 OTaweTpa cKBasnHN. 
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SOR^yiA H30EPBTEHMfl 

1. Cnocoo" 3aKafraiBaHKH cTpoirrejn>CTBa ckb3K2hh, bkjej- 
*mw& 3 cefo BCKpurne npojiyKTHBHoro njiacTa (18), cnycit h 
ycTaHOBKy b CKBaaaHe (II) kojiohhh odcaiiHHX Tpy(5 (2) z xbo- 

5 cTOBHKa (3) c cpanBTpoM (4) c odecneieHEai ex repMeiOTHoro 
coe«HHeHM uew cofioii, u pa3o6meaHe HenpoayKTHBHHX ynacT- 

KOB OT npOayKTBBHHX, OTOUMHIcH TSU, KTO 

cnycK b cKBaKHHy (II) kojiohhh odcasHHX Tpy6 (2) h xboctobe- 
Ka (3) c fmttTpoM (4) ocymecTBJUEOT pa3aejn>H0, a hx repwe- 

10 TIFIHOe COSUHHeHHe OCyieCTBJDDOT B CKBaSHHe (II), npiTSTOM 

no M8HBmelt tiepe ojmy as Tpy<J (12) xboctobhkb (3) nepea ero 
cnycKOM b cKsaszsy (II) npapumpyioT c 0<5pa30BaHHeM do aesh- 
me ij M epe jtsyx dpojojibhhx rocpp (13) a momHupiraecKHx koh- 
UOB (25) c pe3L0aMH (26) , a nocae cnycuca XBOCTOBHKa (3) b 
15 cKBBBQHy (II) npo$moHy» Tpydy (12) pacnmpjnoT juih ycTaHOB— 

KH XBOCTOBHKa (3) B CKBEKHHe (II) H paSOdmeHHH HenpOJQTKTHB- 
HHX BJiaCTOB OT npOByKTHBHHX. 

2. Cnocod no n.I, oiihudhhJ ca tsm, too 
nocjie bckphtbr npo^yicTHBHoro naacia (18) b cKBasHHy (II) 

20 cnycKaur xboctobhk (3) c ?eju>tpom (4) h ycTaHaBJEBam; ero 
b npojiyKTHBHOM njacie (18) nyTew npHsaww no MeHLmefl Mepe 
ohhob npo$HJn»Hofi TpyfiH (12) npa ee pacnmpeaEii k creHxe 
cKBasHHH (II) , a saieM b cKBaaray (II) cnycKaBT KOJioHHy 06- 
caiHHX TpyC (2), hhkhh2 xoHeu KOTopcC repMewrmo coearafflDT 

25 . C BepXHEM KOHHOM XBOCTOBHKa (3). 

3. Cnocod no n.I, oTJiH^aomaiicH Tew, too 
BHa^Jie b CKBasHHy (II) cnycKaBT no npojjyKTHBHoro naacTa 
(18) a ycTaflasaHBaDT KOJiOHHy odcaama Tpyd (2) , a 3aTeM noc- 
jie bckdhthh nposyKTHBHoro njiacTa (18) b Hero ^iepe3 STy 

30 KoaoHHy cnycicaDT xboctobhk (3) c sanMpoM U> a npa pacnffi- 
peHHH "npooauiBHOfl TpydH (12) ycianaBJiHBanT ero b CKBara- 
He (II)", npa 3T0ia npo$ajn,Hyp Tpyby (12) npaazMaiDT k cTeHKe 
HHSHero KOHna kojiohhh odcasHHX Tpyd (2) , odecneiraafl ee 
repweTinHoe coejnraeHHe c xboctobbkom (3). 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37- 1 46) 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„ and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 



WO 95/03476 



PCT/RU93/00173 

-5- 



The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

' In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1,3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 1 8 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18, 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 1 1 . 

Then drill string 1 with expander 1 9 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 1 2 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1. A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (1 1 ) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 



WO 95/03476 PCT/RU93/001 73 

4/5 

[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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